Effect of methionine:lysine ratio on growth performance and blood metabolites Effect of methionine:lysine ratio on growth performance and blood metabolites of growing-finishing pigs of growing-finishing pigs Abstract Abstract Eighty growing-finishing pigs (40 barrows and 40 gilts) were used in three consecutive growth assays to determine the optimum methionine:lysine ratio for pigs weighing from 48 to 107 lb, 120 to 179 lb, and 191 to 245 lb, respectively. Each growth assay was to be conducted for a 28-d period with a 14-d transition period between assays. Pigs were allotted by weight and placed in pens each containing one barrow and one gilt. Pigs were assigned to one of eight experimental treatments with five replicate pens per treatment. Pigs were fed diets containing either high lysine (1.0, .9, or .8%, respectively) or low lysine (.8, .7, or .6%, respectively) with dietary methionine at 24.5, 28, 31.5, or 35% of lysine. This would correspond to total sulfur-containing amino acids (methionine + cystine) of 49, 56, 63, and 70% relative to lysine. During the first study (48 to 107 lb), average daily gain (ADG), average daily feed intake (ADFI), and feed efficiency (F/G) improved with increasing dietary lysine. Although no differences occurred in growth performance with increasing methionine ratio, there was a numeric improvement in growth performance for those pigs receiving diets containing 28% methionine relative to lysine. A lysine Ã-methionine interaction was observed for blood urea N with pigs having the lowest BUN values observed with methionine at 24.5 and 31.5% of lysine for pigs fed .8 and 1.0% lysine, respectively. During phase II (120 lb to 179 lb), ADG improved with increasing dietary lysine and showed a linear response to increasing methionine ratio. Feed efficiency was also improved with increasing dietary lysine. For the third phase (191 to 245 lb), ADG also improved with increasing dietary lysine. There were no significant differences in feed intake; however, feed efficiency improved with increasing dietary lysine. In summary, because of high ADFI observed in these studies, the dietary methionine levels used closely met or exceeded the pig's requirement on a grams/day basis. Therefore, these data suggest that increasing dietary methionine does not improve pig performance.; Swine Day, Manhattan, KS, November 18,1993 
Summary
Eighty growing-finishing pigs (40 barrows and 40 gilts) were used in three consecutive growth assays to determine the optimum methionine:lysine ratio for pigs weighing from 48 to 107 lb, 120 to 179 lb, and 191 to 245 lb, respectively. Each growth assay was to be conducted for a 28d period with a 14-d transition period between assays. Pigs were allotted by weight and placed in pens each containing one barrow and one gilt. Pigs were assigned to one of eight experimental treatments with five replicate pens per treatment. Pigs were fed diets containing either high lysine (1.0, .9, or .8%, respectively) or low lysine (.8, .7, or .6%, respectively) with dietary methionine at 24.5, 28, 31.5, or 35% of lysine. This would correspond to total sulfur-containing amino acids (methionine + cystine) of 49, 56, 63, and 70% relative to lysine. During the first study (48 to 107 lb), average daily gain (ADG), average daily feed intake (ADFI), and feed efficiency (F/G) improved with increasing dietary lysine. Although no differences occurred in growth performance with increasing methionine ratio, there was a numeric improvement in growth performance for those pigs receiving diets containing 28% methionine relative to lysine. A lysine × methionine interaction was observed for blood urea N with pigs having the lowest BUN values observed with methionine at 24.5 and 31.5% of lysine for pigs fed .8 and 1.0% lysine, respectively. During phase II (120 lb to 179 lb), ADG improved with increasing dietary lysine and showed a linear response to increasing methionine ratio. Feed efficiency was also improved with increasing dietary lysine. For the third phase (191 to 245 lb), ADG also improved with increasing dietary lysine. There were no significant differences in feed intake; however, feed efficiency improved with increasing dietary lysine. In summary, because of high ADFI observed in these studies, the dietary methionine levels used closely met or exceeded the pig's requirement on a grams/day basis. Therefore, these data suggest that increasing dietary methionine does not improve pig performance.
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Introduction
Previous research has attempted to determine the optimum ratio at which methionine is in accordance to lysine, which is typically the first limiting amino acid in swine diets. Recent research has suggested that the ratio may be as high as 70% total sulfur-containing amino acids, whereas others have suggested that the ratio is closer to 63%. Both of the ratios are higher than currently suggested by the ARC (1981) and NRC (1988) . When attempting to determine the appropriate methionine level, most experiments have used a constant lysine level; however, the methionine requirement may be affected when the lysine level is changed. Also, as the pig matures, the ratio of other amino acids relative to lysine may vary. Thus, the objective of this experiment was to determine the optimum ratio of methionine to lysine for pigs weighing approximately 48 to 107 lb, 120 to 179 lb, and 191 to 245 lb and fed two levels of dietary lysine.
Procedures
Eighty Duroc × (Yorkshire × Hampshire) pigs (40 barrows and 40 gilts) were used in three consecutive growth assays to determine if the ratio of methionine to lysine changes as the lysine level of the diet is changed and as the pig matures. Pigs were allotted by weight and ancestry to pens containing 1 barrow and 1 gilt. Pigs were assigned to one of eight dietary treatments in 2 × 4 factorial design. Pigs were housed in an environmentally controlled finishing barn with ad libitum access to feed and water with a single hole feeder and one nipple waterer. Diets contained either 1.0 or .8% lysine and methionine in ratio to lysine at either 24.5, 28, 31.5, or 35%. During phase I of the experiment, pigs were started at an average initial weight of 48 lbs. Pigs were used in phase I for 28 days, at which time they were reallotted. After a 14-d adjustment period, pigs were switched to phase II of the experiment. Pigs were started on phase II at an average initial weight of 120 lbs. Pigs received diets containing either .9 or .7% lysine with methionine in ratio to lysine the same as in the first experiment. Pigs were kept on phase II of the experiment for 28-d, at which time they were again reallotted by weight and allowed a 14-d transition period before the initiation of phase III. During phase III, pigs received diets that were formulated to contain either .8 or .6% lysine with methionine in ratio to lysine in the same manner as in the first two phases. Pigs were kept on phase III of the experiment for 32-d. Pigs and feeders were weighed on d 14 and 28 of each phase to determine ADG, ADFI, and feed efficiency (F/G). Plasma samples were also taken from each pig on d 14 and 28 and analyzed for blood urea N content (BUN).
Results and Discussion
During phase I (48 to 107 lb), ADG (P<.05), ADFI (P<.01) and feed efficiency (F/G) (P<.001) showed significant responses to higher lysine diets. Pigs receiving the 1.0% lysine diet gained .10 lb/d more, consumed .20 lb/d more and were more efficient (1.86 vs 2.06) than those receiving the .8% lysine diet. There were no differences in pigs receiving the various ratios of methionine to lysine. However, there was a significant difference in BUN for each bleeding period, with significant lysine (P<.001), methionine (P<.05), and lysine by methionine (P<.002) responses for d 14 of the phase I period. Pigs receiving the diets containing .8% lysine had lower BUN than those fed 1.0% lysine. Pigs receiving the diet with methionine included at 24.5% of lysine had the lowest BUN for the .8% lysine diet, and those fed the 31.5% methionine:lysine diet for the 1.0% lysine had the lowest BUN. A similar pattern was seen for the d 28 bleeding of the phase I period. During phase II (120 to 179 lb), significant response to additional lysine and increasing methionine ratio occurred for ADG, (P<.01) and (P<.05), respectively. Pigs receiving diets containing .9% lysine gained .15 lb/d more, consumed .10 lb/d more feed, and were more efficient (2.78 vs 2.94) than those pigs receiving the .7% lysine diet. There also was a linear (P<.02) response to increasing the methionine ratio, with pigs receiving diets containing 31.5 and 35% methionine:lysine having the greatest ADG. Again, significant linear (P<.07) response in ADFI was observed for increasing methionine ratio. However, a significant response (P<.01) occurred only in feed efficiency with increased dietary lysine level. Blood urea nitrogen on d 14 and 28 increased (P<.001) with dietary lysine level and increasing methionine (P<.02), with both lysine levels having the lowest BUN value at the 24.5% level. During phase III (191 to 245 lb), ADG showed a significant improvement with increasing lysine level (P<.001). There was also a quadratic response (P<.01) to increasing the ratio of methionine to lysine. Average daily gain decreased then increased as dietary methionine increased. No differences occurred in ADFI for the phase III period. However, feed efficiency was improved with increasing lysine level (P<.01). There was also a quadratic response (P<.03) in F/G, following a similar pattern to that of ADG.
Blood urea nitrogen during the third phase was significantly increased (P<.001) with increasing lysine. For the third phase of the experiment, the lowest BUN was found for those pigs receiving the 28% methionine:lysine diet regardless of dietary lysine. In summary, because of high ADFI observed in these studies, the dietary methionine levels used closely met or exceeded the pig's requirement on a grams/day basis. Therefore, these data suggest that increasing dietary methionine does not improve pig performance. 
